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Tfce preset 1 n volition relates to a prow&g for the 
piiip^ration of chitia ood ctQtcuuwj particularly, to >a 

proceaa for ^vepArjrtg i> biomedical grade chit in uf a Xii^rh 
purfcty aiui vhitpiiw!? with a fcitfh »oiec:uiAr tfuigli; *r*d a 
Biomedical arade chlto«au «.C « high molecular voight with a 
iuw-r;pjiip^c to level ot deaaety 2 ft'Clcm. 

P ft Cfctf round »F *:hcv X nveTvfc i oj* 



Ac ft fl#fi>on<i i\wsl abundantly available poJyf!«i:i:hKT iclo, 
thJtin .1.5 * high value-ftdtfeii blapolyiiior normally retract t*ct 
from the shells ot oruti fcaoRangfa shrimp oad cr^b) . 

Hovever, s.U\ce chitin i.r, v.\t*r-insolul:a*, it ic conventional "iy 
converts <Ui rfiitouan — vhlch Xf} vatfir soJ.ubld t>J : high 
raolecular v/ft.lgli l. linear polynmin&a anct indur.tr l pi I3y im>i*c 
u*<!tul thnn ohitAn — oy a cteaftu illation ruction. 

With the abunritmrca of shellfish uastea available, iarmy 
ooiumi;fi?\nl studies have been mftiici < m vnriwm npplicotions ol 
the ohltln extract**) from such shells, During the frarjy <J*y«, 
25 thitift *ryl chitorian de rival lvfcsr tfi>ri? mn.way umplc>Y*rt a 
coagulant ucetul lor r.'i? covering valuable ma*erin:if?, o.-ej.. 
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protein tr<m "IHo food \f&f;te«r. Recently, their uppUcntiana 
imve hotnx noipan-dLeU further into such various; 1'lolds as food 
industry, roedxclnft&r bJanh«mA»try Involving *l>e uue ol : * 
mumDrane, enzyme am) rPicroor<raniBi&-iiwnohili&lu<j carrier, 
cocmutiui** agriculture, ch*i*.s<_vil engimsnr envirounen l:al 
]>r<vi.«i;lion and the like. 

Chitm .1 13 conventionally prepared from fciwlls toy a metnort 
compv.l*inp preti^atmeotjdepvrtfccinization and cJeminoraiUZB L i.or* 
Mwsroof,- and, tne otkl product la character a fcn*i t>y littv,\n<j a 
10 structm-fs q± the following formula: 

S— \/Y_..yS NJ 

t5 



C=0 c=0 



f>n<; r>f the veiA Jcnovn jnoMiodis for preparing oh 1 tin if; the 
on* proposed toy Whistler & BeKllltit-, vb.LL.-li i?wnpri»o« : vaahlrig 
ana drylntr era/? shell a Jn » vr<miu<n oven at t>0*C; grlndlm/ mid 

20 fcunXinq ttie drieiJ shells in lOnr waou &oluM<m « I. * room 

temper* tm-i; for 3 days to ilrjiroUjini^C them; voshing thn 
duprotolnijsecl laalet-jnl vith water until freed of «n*«n. and 
then with, mi\ organic solvent Ami dry tag ttw resulting wMto 
mft'LrtVlcil under a. wuUteoii pressure; introdticltoy lh« dr.Wo: 

25 material into 37fc HC1 solution at 2D*C foi- 4 hour.'? to produce 
a crude? oh l tin; washing the ci-iuto ehitiii with co'io water And 
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vl th IH« organic solvent; and r*p*eting aA.ni ^vollln^ .w> n 
coir* HC1 solution and va*h.lou prcxwdurBii to product* t^iixtin o.s 
o final product. 

AilernatlviftVY, ohvtin moy fce prepared. i>y xnothor veli- 
5 knavii H»<3l:roixn , 0 RlPthoci, VhiCfc Cbifrpri ftefi : vnfch.inrj «nc). ciryincr 

shell* in *n ovon at 10O*C; di<jent iixy thu tir.leil fifcuin* vith 2H 
foci at a ronm l.r»iup*r attire ior t> hour©/ vaehJng, drying 
gvMxillng th© digested ma-LcrUU'v is* trm>t j uy i : ir.r?ly around 
jnotorials vlth 2ff HCl at 0*0 ior 2 days under stirrincr 
ll> DtiVHfflonnlly; voshing the, extracted ma iftriairt w I l.>i water.' 

extracting the veisli«i$ wrtorials vlth Iff H*OH at lflO^C ior .1.2 
lumrcr undor occQsionaJ starting; i\nd rnpralinu the NaOu 
treatment lour Llumtf or more . 

in coiur** t 4 «hito3ai^ is prepared loy deboe/Lyletion pf 
chitlft >>y a biological or chemical treatment; *ml f 
fstmrocteritea by "the Ktviusturc of tj^ ri>l Loving C9tnu1d> 



AO 



, a [\ «/— o ,J\ 



As shovn in iu« nfoov© formula r since cnl*oi?£i& ben fre* Hiuiim 
grmipft, It toncls to Lib chmiucmlly roocVAv^ , 
3! > Specifically, «:1iUoi#*n can he easily obtained by 

aftKCrtl-yllzlng the rhitiJi ofcitA.lnnd \t\ /nXji>r-i5*rK!o w I l.b n. known 
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meihod as d»fci?r.\bvrt aoove vita a 30- HO* HaQi; f;olxrtion for 5-20 
ltoii r». 

However, since tlx* pt'mr art processes for pcrjparino 
CM ti T . aro proctised undor rsl/rlivaly sever* i-mtpfcioa 
5 conditloxxs for tho purport of reducing tlx* priHoin r> r CaOOj 
content therein, Lhort are several disadvantages : tlml: is, in 
Ifcu above Whistler & BeMillor method, sinca th» 
tleproteinlai.fcaon vith Ha OH iwlutluii .1* foiamr»d by the 
d*inlj>*r*Uzation vitb cone. HO. .-iolutfiori, b r *;*VArjR in tfce 
<;hain of chitln way wsr/xir, thereby resulting in a ahSlia 
having a Iwor molecular weight; Ulw eh It in so obtained 1a 
U*bJ.e to discolor vticu exposed to oir, has a reJ«UvoXv 
txlgher eantant of impurities fclit*r«fo rCf * may not bfe 

»iiltntl« for such appH< 2JX t J on* a* biomedical fields and r«r>d 
indxxntries; and, furLhwr, even though mineral Ifcal ion t:ojulur>fcod 
at vary lov lo>sporaturt the us* of iMjnuMiiLralad WC1 Holxition 
iwy «L»u cause fcreafcAg,! l„ the chain. On the other haim, .i. T i 
HacJciMxm ft* (tod, the ambient or nitfhnr Li>m|Mrat«iio u»ed during 
tho HC1 treitMiu f gr removing CacOj may cause breakage f» Uo 
2i0 main cimici of chitin. 

To solve tixe abov*-n.onUom?d pro)>loms r therefore, the 
prevent inventors htivci carried out extensive research l.o 
discover a oovol process e*j»bl» t>t jiroia.ftl.mj biomedical 
ym<h-j ctf chitln A ptl irtUtosan byvay of carefully ooatronimj 
the reacts,, conditions, especially th» -Urtpur* U,r«, employed 
duri.Kj. t>ie deniiner* ligation $'<sp and th* use of an inert ?as 



15 



a., 
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Curing Mm drip-rot einisation step. 

Su mmary of tfre .LnY WJULSA 

ft Arci^rrJlnrjiy j JL« an oi>;)ect of the present im'nntion -to 

pro^idr? «Ti prQC*<?.*s for preparing » 1>1 ome-dical or&di> chltin 
having a hioh. pwitf/, h.UjK molecular veight and enh&Jir?eri 

Another oJD^-ect of tl\A pii:*r:ii>. Invention is to provide « 
10 process for prep* ring a biomedical grade chitociAn vlth a Mtfi 
rtoit.e.rptilt&r volqJ\"t aimofci- voroj>)«i:i! »f d^ocwtvlDtion/ from 

the roiomatlica* tfrnrtw chitin prepared in accordant Willi Uir> 
prefcfihl. Invention' 

As one aspect o.C \-}w present invention, there la provided 
15 a proceen for preparing a jd 1 one d leal grade chit in, vhloh 
rjoraptU'os the steps of j 

(A) dry'nvu »t tr - crushing crus-taceous shells to provide »\ 
finely crushed sk-All. *>«\*dcr; 

<P) d lye* l. lew initially the povder in aHCl solution «L 
2U . * ^.c5Jiir»mture ranging from u> 10 »c Hue « jxsi-loit rnncina 

from ll> to 2fi hour*/ *nd, thereafter, further digesting tne 
povder in l-hn "MCI solution at a temperature ranging from 10 Ui 
?,0 A C for a period r*r»jJu<j from 2 to p hour a; 

(c) VAfihLna with water, filtering and rUinlnq with « 
25 eol.i/nut fraid tJCl-treated niKturivl lo ]ir«v.i«Ji> n uruiio «li x*.\n; 

(D) £>o»Ul.uo and heating the crude chitin in a NaOH 
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f.-o).U felon; and 

(B> viftShinof VltJi vnhor, filtering and ringing vlth n 
»olv*nt caid N*Oh-tr«atiMl nhiiln to produce Lho &.\ojn*ciica:i 
rjroele chi tiji . 

5 Aoothar n*p*ct of thn invention rm*i<l<M> in a process far 

preparing o Wocne<li«»1 r/rode ohl yhlciA coiftprifca* t.ho 

jrtaps of j 

{*) soak.imj the chitJn pcopared in eccortfurKso vitb tne 
method of present .t m-cmtioti In a NaoiT solution mI. « 

10 temperature ranging from $0 to iOo*t: i*or « por.lr>d ranginy Wroni 

2 to 12 hours to provide & ar-wto oh i to Ban./ 

(3>) :C,UUtiin<?, va filling *ith water, sorOtUuj ir, dPionixoO. 
water «od -thei> An txn aqrueoua i»Ubu\i ot a vater MiSir;ij>le 
organic eolvuul., filtering Aurj drying tne crucfc: ehUutnj and 

* 5 (*) roptfoting ubove-mfcotjonnri & tops <a) ana (to) >>y 

•isUno the csruitn ohitonan tmco or mare to provUo sold 
MomeJin^i grade tfM.Uosan. 



2f> 



m»lalIgfl..UaB Crll>Uon o f t he 7t.vr>nU , 



an 



SpmslflcDliy, t^<! process for j>rn 5 >nrlno; a biom*CU<:>,l 
grade cjhltin in ^Rordonce vim tbo preaem UmmUvn 
compri»on the fuIU/oving three singes of operation. 

£nglientia ent 

CrustAtwma shelly may fce prafsruiny pretreated in 
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varlour; winners. FJr«t of ail, i.i« s shells may bo norma.! ). y 
Lrnirkod iflth hoL water, *.g. f Booking in hot vatei- at a 
l.«wper»Uire raiwjAmj from <lo to 50*0 for a ptj-ind of sr> mimifcos 
to 1 hi?ur so as to remove the r*uui.Tmta and Uupin-Uirja fror* LHo 

Sub*niT\isnt2y, tu« ^ll 3 are v*flht<ii w.i Ui water, <iri*d oy 
menna of a (tahyftrator anrt «onXcd in an orynii\ii f/olv^nt at a 
loom -temperature! <V>r a period r>f: minutes to i hovr . 

Rumples of thA <i c yanic frolvtsnt vhich may b* unncS include: 
10 ethonol, ift*lii tt r*oi , aceto).*, tcti ahvdrofura* (THF), dioxana and 
moMiyl »th Y l Jcei:mir;f>5fcK> , Tin* ithiOlv are theft » ,- dried Ar> 
tba shade to * water oontuul of 8-12*- If tho dried snelj* 
&r« i><it to be tavpioysd lm»aa >.*i,i>iY, it i* .impm- Unt -to 
maintain the tcli«"U3 at a dr.Uxl and cooled be fore further 

uvo. li maln\«imnce of the th*lla 1? not <roort, vi. m?1 y oecay 
tlics onitln obtnj. n ©d thera:Crc>» to lover tfca toiOMirtor veigl.t 

Tho dried shells than prater nbly crushed to fjinu 

oovdery prtrUelM haviaij n mean partial* <,i O.S to 3mm iv 

or ?.oo to aoo wi*s<iiiQ* jt)y using n conventional mill. 

a^w Winrall Ratioti 

TUo crusnei.1 allot Is (having v*U?r contents of D are 
than Brubjecitoii to a ilKl -froatnmt bo as to r*iwvo *ny mineraj 
ooi^Ninnni*, JnolutJng CaOO^ t],»r«by io provide a iin«»).|>TQn 



as 



2o 
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TKk HC1 tr*o-Unet>t can t>* ogwtacted in t*<> steps by 
<Kgn**inq initial ly tint aboil povder, pr*L rented as tteiiurined 
previously, Ixi an mjuaouK tiC'i solution At. n xempev* >.ure 
ranging from -10 to nn*c r preferably ~S to 5»C lior a partiix*. 
ranging firom 10 i;r> 2f> hours, preferably 13 La £0 hours, wli Uo 
stirring by nn«»pi$ i>f * mechanical irllrrnr; r<r\d/ thereafter , 
further dlgeirtin? at* said HC1 solution av * l.isu*pcr*ture 
rAh<fl.nrj frora 10 -to 2U»e, praf ancbXy 12 to 1©*C, lor a pur>ocl 
reugiag from 2 to a hours, preferably 3 to 5 tou.r&, It should 
be noted l;h*l Uho tenperatura in tin* further digeist&on \& 
r*i*od rapidly from ihn initial temperature. The A CI aqueous 
solution can ba employed io a conceit lrr* Mo a ranging from o.r\ 
to $M. The mechanical At )j- rsr can be employed a I: a xstirring 
/Spcsntf ranging froia 50 Ui 200 rpm, preferably at J 00 rpn; and, 
if the spaed is Cfrt«n>.cr than 200 rpra, tne eff.1«i«n«y ol toe 
1IC1 l r« « t dioa t J?<nc ome s 1 ov e r . Dut'J ntj n i i » KC1 U i e a t ment , tl* t 
usod fcCl solwt.ior* i» preferably replaced with a trevh HC1 
eolation one e oi* -twice. 

Alt6i-iiAbivoly 4 the «C1 treatifcaiil: mpy j>« r; on nut? ted In on* 
NUip by digesting the ilvlnd tfhell powder in an a<iuft»ii* HC1 
solution ar « l.reiap*rature ranging :troi* — 10 to a*C, preferably 
to 3 u c, :for a period raiiyjng from tt> to go nourn, 
prafrtrnblv ^0 -to 30 hour* vh I lo stirring. 

The material obtained by f iltral Jon nXKox the JSC! 
treatment: lb va#h»d vith vater t<; rarnoyn Tiny remaining acidic 
components, or art}uKti?ti to * pSi of y-9 by tha add i LAon of a 




6. -iviL 
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Naon Rojuti.on, and tl\*» *««l:ori in a delo»L?.«Ml vnter for M 
Cf.iw<sr> p«ric«U r "I hour to G hours . 

The iftftteridl oJjVkItiwI iiiter f I lLt-At jion is then ringed 
one* or *yjc© vlttj au ut-gnnta solvent and ilr,\«rt to provicln r 
'-i chitin. Rxnwplcs of the orgaaii* solvent wunoh ?oay "na 

used inftitid*: i:Uisinol, nemano] , tone, TUP, di<ix*ne, HRK 
aiv! tho like. The ringing process vltri thn Gel vent further 
brii^r About an improver^ I. in the vhitenese of Lho cbJ t. Ui 
ubtruued and, tiierfcif uco, tio additional use o/ ah i>-*iOizl/iy r>r 
10 reducing agent hx decolorant is r^quivoi* \n the pr*fr<mt 

invaiiUor*, 

ne br»toi < ni2,a t i.on 

The crude uliifc.'m thus; obtaJruad \r, tnon subjected l;r> 
1.5 deprotein.i>™tion onrt warning procedure**, thereby to pmv.ld* a 
baiwattcllcal grade ali.ll:l»j &» foliovs, 

Th6 i)r>pr<)^lnization process coin be carried aufc &v 
fiOftVJ.nrj and heating the crude cli.ttln Jn *n .Turuoous Kaon 
solution vhilo Intro cluiv.l^ij *m inert gas contlmu>iuOy , l s he 
20 *<iupous NaOf] i:olul.)nn \z suitably *{nplo</cu) in a con cent ra t ii>« 
ranging from 2 to 10* by vftiifh L , Thr> efaOK treatment i 4 s 
generally «*rriecl out at u Usuirxjratur* ranging fro« ftO to 
ioot W a pe.rioci rarigj Jir> iron 3 to 4 nours, ffxftmpi.es of the 
usoable inert ijas includes xiitr&gaji, *ojoci, holium and m>on 
as gases; *o4 the introfluol: inn of the inert i?ai: vaults ii> 
preventing the Jov»ftfc&<jo of the chitM) f:h«tn. 



IP** i/ ^^^^ 

• . •■ . . • ■ "5 ••• . i • , ■ r , w.^r:. /• v- SW*flr ; - 

life/-... . - v.v/iM :. ■ .. . '.k-~\* '? :« •. 
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Subsequent ty f V»n material obtained l>y filtration afl:«r 
tne Kaon Lrcn tinent is washed with vater to r«ivr>ve any 
remaining NnOH component, or wdj'u^ori to pJ3 of 7-f* &y tne 
addition i>-f a HC1 soluHi^rt mni thon soofcecl In dc&ionizud vat«r 
Li tar ?i given period, ^.g,, 1 hour to 3 hourfc. The. i^sterl^l 

r>h*.T<inod after f iltrnbion As tnen rinsed onc« or L«v'ir?« vitft 
said i»'d*rtic .solvent ctofitirlboii above and dried to produce n 
biomedical grille chitin posr&r:ar«ii with i* UJ.gh lovol of purity., 
molecular wnlght and wlilteftecQ . 

10 If desir^j Wi© above-mentioned Jlaon brea Irient and 

rinsing pc*ix.'i?<Juro,9 may *e I'kjiimi l.nd Lvrice or more* emi, 
iurther, iho chitin obt&lm;ri way bo soaked in dalorTtx.oij voter 
for 2 to ^ days #iud then filtered ami dr.l«<l \inder a vacuum to 
furtnar ehhtinr/o the vnitemssf.fi l:n«rno:f. 

iy In accordant v.'ith another aspect o£ llio present 

invention, i?hitoBD» po&Reatnd with a niqnor molecular weight 
mid doocetyiation degree can be obtained from Ulxo chitin 
prepared by the method o£ Wi* proiront invention, hg fooio**, 
First, tin* chit In prepared as described fiboyo i» treated 

20 Mitn a jiaob solution to prnvicto * qrwk> ohitoson. l'he . Nupll 
tr*Miw»nt can be oarrjnd out by adding a 30 to 50 krfcfc WaOh 
aim^uM!* solution Lo l:h« ch.\tin and neatlng th« lol.xLuro .it a 
I: proper a tur a rA*vjing from &u to lOD'C fwr « jmrlcui ranging iron 
2 to 1 2 hours vhile M)1;v<j during nn inert ga«? continuously. 

2\% Tlie inert qa* used amy t>o any one of those dc»;cM*lbnri /ibov*. 

subfeuquon fcly, the crude dhl to&on is washed and soaked in 



i 



http://patentsl.ic.gc.ca/fcgi-bin/any2html 



2101079 



- ii .. 

deiouiicod vatfcr, *iirj the-n in *u aqueous mlatm-u oi! a watm- 
ralscim* i>rir*nio soJvont, filtered, m\rj| dried to provide « 
relatively i>nr© chitoa«u, me ™>tV. i.ng procti:*.' ^rves to 
improve t)iw whiteness ul" the chiloirnn. b'xamplisfc of the 
5 orgcmii! solvent vnii>1i may toe u*,:ri >n the saakij.c; process 

Includi*: -\<ieton&, nfchanol, suethBm>.l , isopropnijoi, ii insane, 
TBlc-'t W£K And -the- lifce,- ondr the mixtures may comprise d s to 
30* oy ve4?l\t <>C the bdivadI. 

KIiia!)!*, thr. ebove ■HimrUoned HeOI] tre«Lrn<uil *nd purifying 

10 prooeaurQi are rep*M:«rt ay xising '<h« cMtvwan oao* to pt-*v&it» 
x bUunecUojil gi-nifci chlton^n possor^od vith » lii.rjh decree oi 
deacfrtylfilio/i . 

If declrfcd, in order Li> obtain such purn r^itoson, tjnu 
aJ?ove-HMl! n>ni>d A'EKHJ tr nature at unci purify >ikj proc&sses hn 

l s further- ir.peatecl. 

The following example*! <ui> j.atended to further .1 l liuvtrate 
the present inven tion morct specif l<:Al.ly, without Almitlmj Lho 
grope of tar* invention. 

In bho example, the content of romoininq CtCO % in chitin 

2[> vns determined j>y measuring txio residues: on ignition after Lhr ? 

corobual:lr?n thereof .in zi furnaoe »(; (itoQ*c for i hoar . The 
prole An r>ont*nt v*f* dotwrolned by nsjlog a protein ur<f;«y 
e product of J*lti-ilad r U«5,A., * n d o UV/VXS fipeolrupXiofcoroeter, 
« product <ii Hwiett-Packord, U.S.A.j in accordance with fcho 

55* Bradford metlioa. Further r tli« mineral content ve« ch: Uuznlneci 
by usiiMj ICP-AStf (rndi>e l:W*iy Coupled FUfint* Atomic btalciiioh 
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Gjjoctrophotometar ), * product ui; Soiko, *7«pnn, and r,o 
AflUtOJfllO AbXi>l-j>lr V>n ) Sooctrophohcp meter, e product of Perl^Vn 
tJicner, U.S.A. Th« tfeyre* oi itencntylatlott v«* evaluated in 
accordant;* w L i.h the Mima rrt*tlKu& described 'm J. An t>i . golvm. 
*> Scl . ZHt 1!/0'*(1»63) UkV.la^rj ?, n 1JA ( Inirar od ) fipoctrophoto/iie lr. v , 

Tii<2 whiteness properly wcx» evaluated l>y *;tnnriin<7 "the cftiil.*a 
finally obkrr'incd in atrttoaplutro for 30 days or wur-n then 
"I ing *the appfcnrnnoo according Ui tho ararte of poor 
{yellowish €toynv)or good (vh tin r;olor>. in addition, tit© 
10 viffuo9.lty was cl ate rift i. nod ny using 0.53 will loy*n volution in a* 

oquoour ac*l xi? solution and using a BrooJcfialrt vr^r;ojnetsr 

cp indie, at GDrpm). 

JitiLVPPie_A 

i$ 

3l>0rj of vast* <JV*fc she 1 1 3 < fth lon r>e gfe t<a s i j p j 1 i p 1 yas stood 
upon a. valor JOath at 4.0 to 50°C for 3l> mlmitoa and washed V.VI.U 
water imt>.l the flecfc of ih<> orab \ras ooippaeteiy removed. TUa 
sholls vere dfthydr«tod />y using a dfcnyiirutor r soaked in nn 
etha'nol bath for 1 hour, dally ilea led again and dried in tn© 
snadw lir?r 10 days li> p/ovltie 200g of tixy w&t* shells ( vat* v 
uonfcnnt ID* ) , 

Sairt 2C>0y of dried f:n<:Un was tnen cvuffliui* fry using a 
in Jit Kot, VRB 90iii/4P(«« product of oi<s l-vs-Motoren GmWl & Ci> . 
25 KG, Uermany) to n range o* 0.5 l:» :)m<n. rfce crufslittii !5>i«1\ 
povcl«r vf*$ than introdqrxirl j.nto a reactoi- equipped vitb ii 



ft 
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meca*uii?«l bUirrer; and lli»rolio of IN JtCM nquoous POJnUoa 
at O'C wos atflclecf. Tins >nixtur* was ami n I: ^ inert al 0*r for 20 
>u>ui-y vhlle stirring «fc KHo 3peed of 50rj>m, w arreted )'r.j>iiOy to 
*.lo*0 and maintained « I: that level for 4 hours. 
S ThJ: matur.!*! thus treated filtered &nci aoAked In 

vater. Tint j>M of the solution containing the waVeriixl v*r, 
adjusted to '/—a toy I; to *dctitio& of 5wl.* UuOH .solution and Lh<5 
Bolutlbn v«s stood up for 6 Hours, rue crude *mi:iu stained 
after 1; A iltrati on vas vashnd Ulco vitn 33L ol aditum; and dried 

ID Xn a vacuum oven «f 30 *C for 36 hours. 

Subsequently, the tfricc* crude chltlri va* soaked in gl of 
5* (by veight) WftOU aqueous solution *w\ to vetted at 9D°C .for 3 
hours tfiile introducing nikrovon gas continuous; :ty , After ihi* 
tree 'I man t WitJt the SttOK rsolutlon, tbe pw «*f the ffOlULjon 

IS "obtaining tne crude ctoit.tn vac ivi.justoci to 8 by the 
acid 1.1: ion of 21T (IC1 uolufcloa ond the crudt> «liWin x&3 filters, 
soaked in 67, <i.t doionized water for t> hours, fillwj-cji*, Mashed 
ivloe vith 3ij of acetone, filtered ami rtr.tcci in a vacuum uvmi 
at 30T J!i;r \2 hours, 
. 20 The chitin ontAl m*t\ hy the atoove men onod procedures waa 

again sui>3eoT«i* l;o the Kaon treftjaucml; proceaa. The afrllJn wns 
filtered j w a a hod with deionly.rd vater five to Um> times, 
Swafcort in oil of deUrti.l5:od t^iter for 2 days, l'l).U>rod and dried 
under a vacuum to ototain SOg »r * hiomedica* gratis uiruin. 

2>v 
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Tb« j*r<n3<?rt\ires ciecoriboi* j.n KKDmple. 1 vjnrr: repealed 

except Unit "the HCA 'tr fro 'Lino n fc process uas c-Diuhiatcd in onrt 
!i $tr;ji at u # c: ior 4fl hours. 

Example 3 

Th* procedures- dafcscUwd in Ux ample 1 veccs repeated 
J.U ft^wupt thai. the WCX treatment process wftf? conducted >n one 
step nt fi*c for 24 homo. 

J^prop„2e_Ji 

^he proceduius described, in nx amp .let :i. were repented 
except that the: KOI tvoattftent |iroc:«i;v yju: conducts Xr\ en© 
ci:in> nt tor 40 hours. 

Exa mples 3 ai>ri 

These examptaa ore intended to show the effect of 11 w 
condition (o.q. temper«rtui'« *hd. Uinc) in the «c:i ti-unLwmt on 
this vhltenecr. l.ew«l of the chitli* piuxliiood. The procedure* 
rtc ;*crloed .in Example 2 vera iMip»i\tod except that HOI 
25 treatment process v*s i«icid\iot*d at xvc for n hours and at 

:Cor 2'j hour**, respectively- 
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r&mr>*r«frWc Example . 1 

200<t of dried. c>-»b fell oil i? vos crushed U> o portlcle 
ranging from 0.5 ^o Srran . The ctm1i«i) *holl povci*r w»« 
i> .iQbrocUicori into a reactor ftijnippcj^ with a jnedianlcai fUnor; 

ftinl lAwrcte ML» of 2N 31C1 e«lu fcXr>Q wtts added, The mixture wn* 
stirred for f3 >joui 3, cooled to U tf U and st.trrfcrt *y«]j) nt tbot 
temperature for 4ft hmira. Th* moterlol so obtained 
ifiltered, veftfiKrfL with water, soaJc&a in !H Heon nqueous 
10 col.ut.loji at 10D*C for 12 lioiu*, vntthud with weter anci driiid. fco 

provide* coy r>|? vhitln, 

'I'he exp6rim*hi: rcuwii ti<v»a employed in Above rcatamplos 
1 to 6 and Comparative Hx-ample 1 and tftb pri>;»rcr I: i.«s of toe 
15- chitii* )>n>du<:^d are summarized In Th1j1«: 1. 



7.0 



25 



t -o .v 'X-.-. .... *'* " . • ' * ~.,-\\*-«'- ■■ <U . 



>arr. 



*•* , . •*■ - 
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As iliuvn .in Table 1, the ch.ll.in prepare in accor donee 
with th« j>ie.s*nt invention amis a high purity, hXyh molecular 
veignt m>d gooot vh.l l.n-np sn proytH-ty , 



*<* 

To * 4L 3* ntcftcd ilank vcro added *5rj pf raid iriutin 
Ofetolaad i vi £*araple ^ And 3b oiT AOvt* tfaOK ac«u*i>u» soJuUon 
and the resultant ifti * lure was Imfttod at f»0*f.' :C<ir ? hours u>ule 

10 lntr6<iuciii<r mitogen ga* csujrtinuousay . 'J'he crud* E?\\itocan . ' , '\ .' \ 

thus ofcl^jnod \ras washed vitii tl« ionised vati?r mrL.il the pn of 
the wnsh.es otoAitw noutral, m tared, arOAkod in 3L o* d« ionized 
water tor 2 rtayr, fJ.ltarecl and th«n inmiedla l:«tly soaked in 3L 
of 10$ «thai>o.i *queouc solution *ov 3 days- The cruet* 

15 chlLr>*o.n was- collected ami dried In k vacuum oveiv «vt 4D°C iror 

■3 clays^pr'AJn-Tiry SaOfl treatment). 

To the drlud chitofcmi vaa addurf .Tl. o:f 4t>v1% NhOH ao/ueouj} 
»o2utl.gii; and tl\ft roeultanl: mixture vasr 1i<??jl tocl at 30*r for 3 
Knurs uJUln Introdm>\n<r rii±j»oy ( sn gas cojtj Li«ur>u E ly . This ' 

30 chltoKan thus obtained wan subjected to tho wn*hi.ng proc:i>4nre:? 
as described j.n the primary treatment La obtain a 

irhi.tosan poaftussed watii tho <iea<:fctyi*^on degriu: r>J! 90* or 
raorefs&omidorY l;reatweivr. > r 

The ch.i ixi&an vat- liven sui5j**ct«d to tA* ju-.lmary ana 

25 secondary NaOH treatiiwnU again Uo oataii* a oMfcosan ponafcffiiuti 
wiLU the deaaal;ylntioJi drttfroe of 92* «r wore. 



-r." .... 







"<•«. VV. »•) 
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ttAlW>l*» _0_Lo_Jt? i 

TJjese nx amp let: yhqv the effect of the cJjai?<ji> in the 
reaction coijd\t.5 Mi i>h the properties «J ! Uhe. chltocan produced, 
a TJift j>ror>cdurct» as describe* in Example V afcove w«r« repeats 
axcopt that the rfcncL.mil conditions iii the H«OK treatment vert 
mod rut and shovn in Tab.U: ft. 

£opip ar at lv* TMcHttmlo 2 

'i'o a JM**k vore acLCtecl «0ij a C Uu> ohitirj obtained in 
Comparative sample, a ftbovc and of 40*1:* aaOJi aqueous 

solution. The mixture van he a. Urol ot llli^C 6 hours, 

wnshnd, filtered, enct tJ.rae<A in a vgcuujh ovcri to produce 
as obltosan* 

The experiiAenl: conditions employed \n the above tixatDpl«y 
7 to 1?. nasi Comparative tttfAin])!*: 2 and the pro pert J.* ft «:0 the 
chito3an profundi* nr.** represented in Tnhlo 2, 

20 



2CJ 




,r.v • 
A * • . . . 

fa:**?- 



http://patentsLic.gc.ca/fcgi-bin/any2html 



- .9 ■• 



2- 3 

r» n 

# o 

3 n 



5 ^ 



5 

rt 
*4 



+1 rt 



*7" 



t_i.U 

a n 
H *« 

W-| 



so 



OS 
• \*.| 



o H 

pi n 

n 



S3*. .3 



httD://Datentsl.ic.gc.ca/fcgi-bin/any2html 



210*079 



- 20 - 

As ahavn in rwblr: ?, r ths present invention provide* n 
cimoftun j>i>i>N^LJ«*<ici vitn a hlgliA)' l«v«r of cleacetyiUtion, 
pui*ll.y nnd mcO«cular weigh I: by vay of repeating Lbr: ft a UK 
trttzrlm&nt and skiing lHoc*<Uire© tvice or morn . Further, bc 
S in tlx* ebovu C^mp^rniivc Example 2, haul L rua hnitjit ot a liicjli 
temperature rcstuiVts in in* chain }>r6£U^ eftd jjixir color ot 
Ui© chitosan. The <:li3t<i*«o oJ&tained In accordance villi too 
pveRent invention is part loulnry u&cOul iw various 
applications m tlus Uioii ioincil field , vhiDh requires: cnlrnr;tui 
io or * high purity- 

v/iiiie the -invention has been ae&cribed in i:Oi>hk<j l. imi v.tth 
the. above f;j«M5lXic embodiment a, u eln>uM bo rocix-jnlrcrt that 

V'&rlOll* mcxl] ninixtJonS and ulioDyeN ar; m»y t>o app.\r**n+. to tilO&'e. 
{cfrt.llod iji the art to vhli^h tli<3 Invention pertains may oe 
lfc and ej.su j!<r.ll vithin the f/Qppi* oT the invent ion as defined by 
tne claliftfl Dim I. follow. 



an 
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Wli«it is claimed. i.s: 

l." a process for pr-wpurinc. a fcitfh purity chltrm, whicft 
comp\M.«cc» the steps of : 
5 (A) dry Any '= curvaceous Khcills .And crushing Llui ririad 

h r> 1 1 js to prov.lito a finely oro»iiftit powder; 

(B) d.i ting iaitJMly the povder in a l>.4 U* hci 
bolutlon at n 'l:<>mp* nature ranging fmm -iO to 10 V C foe o 
TJBrioti rntiglntj from 10 to 25 hours ano, tlukrftrif'ta r , further 

il> tUgasting the jiir*i*or in the RC1 Solution at a teinpar* hire 
ranginy from 10 to 2f>*C for a period ranging from 2 to << 

(C) «r<shina with Vtt-i:cr, filtering, with an 
on/nnvj solvent ami drying tfte J]Cl-ti-«n.l:<it} material to provide 

lb ^ crude* chit iiv 

<L>) soaking and hunting the crude tsh in a 2 to id w ljj 
ireon 'solution; and 

<£;) vasnina with yater, filtering, rinsing with tho 
organic solvent and drying fctra HoOH- treated alO'i:.Ui to ohtain 
2o said hlyh purity cqiH'tci, 

a, Tho process oil claim l vhereln s&id Initial tiioestJort 
.In vtop(B) is on rr Loci out at a tfcift)>c2j*nturo ranging from -5 to 
* fl C for a p«rlod ranging fi-nut 16 to 20 nours And l.hn Curther 
P.'P diges L.l«n therein is o^rriod out at a ta(npor*i l.uro ranging irom 
*2 to ia^C for a tmriori ranging [ r«m 3 fcr> <5 hours. 
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3. TIks pcocoss oi clhAiti a when* in the drying oT U»o 
shells J.n st©p(A) le ooiviuvlort in the sbed* tin? water 
content p-f the shells bnuptncK 12 * or iess . 

4, llift process of uleJu 1. vhorcin the di tf Lii;«ipn in 
step(B) is conducted with At »r ring Jby means of n Jiic.^hDnicDl 
Starrer at a speed, ringing from 50 to 20Drpin. 

r>. Th* process of clnim 1, wherein the d*g»$tion i& 
stoptB) lu i^rriud out in ona 9 rap *t n -temperature rtwaing 
tvom. -10 to »*C "for * period ranging from 2l> GO Hours- 

6. The* process 0*7 claim b -wherein saIiJ on*- step 
CJiges tiuji ,\* carried out » <, temperature raiding JTrom -y to 
. 15 5*c J-or a period riuirjing from 3D to 50 b«>ur* ( 

1* Ttao process of cUaim I wherein the solvent. employed 
x\\ step3fC) end <R> la -selected from thi> group consisting of 
cthanol, ia*lt>»vio.l, ooetone, tist ruhydro/uran, dioxane and 
20 methyl olhyl ketone. 

6, THr; process of ol^J.ra 1 whsrsin the with th* 

N*on ^oltttlon . Di (jVopCO) is oarrli*] In *Ke nroaonce of «n 
Iwri cjeff, 

25 

9. 'i'Ke proofs of claim 1 uherfcln *Voi>s(D) and (h!) are 



Of *.' .• ■ . : :iT«3&: 1 1 ; v - 
r. ' "& v ^:..'^!:.':^ v f, . , -'.v*c '•' J. s:: 



i 4 * !• » .•■ .*•"♦•'*• '*: : "'' : **• - 



* .,.vV* •*••■' 
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rupriVtori twi.ce or more* 

10. n>n proofs pf claim 9 vfterfcan frbe high purify 
chitln prodm?ts«? in Soaked in deioni2ed value tor » to 4 dttys, 
o filtered and dried. 

11* A p*'tf<:«S$ Xvr preparing a toiojimdical fjititfe ohitoean 
firou* l:hi? chit in prepare \r» A«.e>rrinnco with the pro<:ftus of 
claim 1 or 5 r wliVoli tfgjiiprisojs tho steps of! 
10 (ft) soaking the chit in in a NaOH solution At * 

temperature ranging f>:t>m 00 to 100*C for a period ranging from 
2 ^o 12- lumrtf Vo .provide a crufl* chltoium; 

(o) filtering, vano.lmj w.Uh valor, soaking in clBloniaoc) 
v>vtor and tlven ift aji *4iicsidu* mixture o± * water--M>ifci?Abl© 
lb prgnxilc solvent, filtering nnrj drying the crude chltoEian; ami 
(fi) repeating atepn (aj ami (b) by uwing the cru<U> 
chitocftii r>no<* or more ta pwJd» biomedical grade? 

ehitosan . 

20 13* rjrje pro<?pf«? of *;laim l'j, vherein tfte acjououk mixture 

corjiprip** 5 to 304 toy veigot of tl\*> fjolvi'nt, 

13 „ X'he proo<£fr« of claim \'£ vne-reio the isolvciM. j.:; 
salectart trim the group cons.l fctin<f o£ acetone, ethsaol, 
25 iniAtli^iipli isopT'oponolj clloxnno* tetrahydrofuran and methyl 
othyl ketone. 



IS 



M7: 
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14. Thv. process ol o\n}m IX vh&v*\i> Htwi*) ic eart-Jwri 
out \i% the presence ol *ri inert gas. 



10 



IS 



20 



?,5 
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Thfi prc?i?jrt invention provides a process for prepaiMrtij u 
biiDiaedicai grade- chit in a high purity uncj whiteness vlth a 
T5 hxgh molecular weight and a jolomedioa i grade ohitoson or » 
high detp-ou »*X : <ieBcet\'la tioi\ kticI bitjb molecular veii/lit trom 
Iho chitin produced An accordance with -tlie prnvmX invent Jan. 

SpftGlJNcttlJY. the proaa** for preparation of the chitin 
in accordance v.Uh the present invent .ton comprises the maps; 
10 of: 

(A) drying cj-w laceous swell* &»a crushing the dried 
shells to provide a finely cmifihod powtai ; 

<B) digesting initially tho powder in & nci tfolutfion at 
a t«)npc?rature I'Antfllxj from -ltt to *0*.C for a period rAi^giTio 
a5 froi* J.0 to hour* r.nd, thereafter, iturlncr digesting tha 

povder in the HC1 solution at 0 temperature ranging from 10 to 
2fj d C for z period mnodng from ? lu 0 lumr«j 

tc) WiifibAiia vith water, rutorlng, rinsing with » nn 
orga»j« solvent e.ntf ifryJng the HCl—treate<i ro^t<«! r to provide 
20 0 crude cliilirt; 

(n> soaking ami hooting the crude i:]i1.v.\i> .in a HaOJi 
ablution; A.n£ 

(E) w»*1iln9 with V*l:nr r filtering, rinfrimj v i.th the 
organic fcolvent and dryiocj the HoOK- treated cb.it in to retail* 
Z'J the high purity «hitin. 
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